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AB Determination of the nucleotide sequences of two molecular clones of human 
herpesvirus 6 (HHV-6) (strain GS) and comparison with 

those of human cytomegalovirus (HCMV) has allowed the identification of 
the genes for the glycoprotein H (gH) and the putative large tegument 
protein of HHV-6 . Two molecular clones of fragments of 
HHV-6, the BamHI-G fragment (7,981 bp) of the clone 

termed pZVB43 and a Hindlll fragment (8,717 bp) of the clone termed 
pZVH14, represent approximately 10% of the HHV-6 

genome (16,689). An open reading frame within the BamHI-G fragment was 
designated the gH gene of HHV-6 because of the 

extensive sequence similarity of its predicted product (79,549 Da) to the 
HCMV gH gene product. The predicted product (239,589 Da) of an open 
reading frame within clone pZVH14 showed homology to the predicted product 
of the proposed gene of HCMV representing the large tegument protein. 
Computer analyses indicated a closer relationship of the predicted 
peptides of these HHV-6 genes to those of HCMV than to 

those of the other human herpesviruses Epstein-Barr virus, herpes simplex 
virus type 1, and varicella-zoster virus. The gH gene was more conserved 
among the human herpesvirus group, while significant sequence similarity 
of the tegument gene could be found only with that of HCMV. The data 
reported here with one conserved gene (gH) and a more divergent gene 
(tegument) support previous reports that HHV-6 and 
HCMV are more closely related to each other than to the other 
well-characterized human herpesviruses. 
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AB Human Herpesvirus-6 is the etiological agent of Roseola infantum and 
approximately 12% of heterophile antibody negative infectious 
mononucleosis. HHV-6 is T-lymphotropic, and readily 
infects and lyses CD4+ cells. The prevalence rate of HHV- 
6 in the general population is about 80% (as measured by I FA) with 
an IgG antibody titer of 1:80. A lower prevalence, however, is observed in 
some countries. HHV-6 is reactivated in various 

malignant and non-malignant diseases as well as in Chronic Fatigue 
Syndrome and transplant patients. Furthermore, elevated antibody titers 
were also observed in lymphoprolif erative disorders, auto-immune diseases 
and HIV-1 positive AIDS patients. There appears to be some strain 
variability in HHV-6 isolates. The GS isolates of 
HHV-6 (prototype) was resistant to Acyclovir, 

Gancyclovir, but its replication was inhibited by Phosphonoacetic acid and 
Phosphoformic acid. HHV-7 isolated from healthy individuals showed, by 



restriction analysis, that 6 out of 11 probes derived from two strains of 

HHV-6, cross-hybridized with DNA fragments, derived from 

HHV-7. 
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AB Fifteen human herpesvirus-6 (HHV-6) isolates from 

normal donors and patients with AIDS, systemic lupus erythematosis, 
chronic fatigue syndrome, collagen-vascular disease, leukopenia, bone 
marrow transplants, Exanthem subitum (roseola), and atypical polyclonal 
lymphoproliferation were studied for their tropism to fresh human cord 
blood mononuclear cells, growth in continuous T cell lines, reactivity to 
monoclonal antibodies, and by restriction enzyme banding patterns. All 
isolates replicated efficiently in human cord blood mononuclear cells, but 
mitogen stimulation of the cells prior to infection was required. The 
ability to infect continuous T-cell lines varied with the isolates. 
Isolates similar to GS prototype infected HSB2 and Sup Tl cells and did 
not infect Molt-3 cells, whereas isolates similar to Z-29 infected Molt-3 
cells but not HSB2 and Sup Tl cells. Some of the monoclonal antibodies 
directed against the HHV-6 (GS) isolate showed 

reactivity with all isolates tested, but others only reacted with 
HHV-6 isolates similar to the GS isolate and not with 

those similar to Z-29 isolate. Restriction enzyme analysis using EcoRI, 
BamHI, and Hindi I I revealed that HHV-6 isolates from 

roseola, bone marrow transplant, leukopenia, and an HIV-l-positive AIDS 
patient from Zaire (Z-29) were closely related but distinct from GS type 
HHV-6 isolates. Based on the above findings, we propose 
that, like herpes simplex virus types 1 and 2, the 15 HHV- 
6 isolates analyzed can be divided into group A (GS type) and 
group B (Z-29 type). 

LIS ANSWER 4 OF 10 MEDLINE 

AB This study focuses on lymphoprolif erative diseases associated with 

persistent infection by Epstein-Barr virus (EBV) and human herpes virus 6 
(HHV-6) . A suggestive premalignant lymphoprolif erative 

state is distinguished from malignant lymphoma and identified as "atypical 
polyclonal lymphoproliferation" (APL) . Sixteen cases of herpes virus 
(HHV) -associated APL are compared with 21 cases of HHV-associated 
malignant lymphomas (ML) , with 108 cases of EBV or HHV-6 
related acute infections mononucleosis, with 14 cases of seronegative 
non-specific lymphoid hyperplasia and with 304 cases of HHV-unrelated ML. 
Six cases of APL and two ML occurred in AIDS patients, two cases in 
Sjogren's syndrome, one in a kidney allograft recipient, and the remaining 
cases had no identified underlying disease. APL was histologically 
reminiscient of excessive infectious mononucleosis, while other cases of 
Castleman's disease or even of malignant lymphoma. Seropositive APL and ML 
contained significantly more virus genome than is found in latent 
background infection. There was no histologic difference between 
HHV-6 or EBV-positive APL or ML, although both viruses 
infect different lymphocyte populations. From histology alone, 
seropositive ML cases were not distinguished from seronegative ones, yet 
persistent active EBV and HHV-6 appear to predominate 

in follicular center cell- and immunoblastic lymphoma and in HOdgkin ! s 
disease. Although no a direct oncogenic activity of these viruses could be 
observed in our cases, they may contribute to lymphomagenesis by inducing 
progressive lymphoproliferation. 

LIS ANSWER 5 OF 10 MEDLINE 

AB In 1986, we reported the discovery and isolation of a novel human 

herpesvirus (HBLV) from AIDS and other lymphoprolif erative disorders. 
Because HBLV is distinct from other members of the herpesvirus family and 
can infect B- and T-lymphocytes and other human cells (megakaryocytes and 
glioblastoma cells), we suggested human herpesvirus-6 (HHV- 



6) as the taxonomic designation for this virus. In cultures from 
patients' peripheral blood, the evidence of HBLV can be recognized from 
the appearance of short-lived giant cells (2-10%), which are large, 
refractile, and are often mono- and binucleated. As these cells 
degenerate, extracellular virus particles are found in the culture medium. 
HBLV can infect fresh mononuclear cells, established B- and 
T-lymphoblastoid cell lines, megakaryocytes and glioblastoma cell lines. 
HBLV infection can be detected by: a. morphological changes; b. indirect 
immunofluorescence assay, in situ hybridization, southern blot analysis, 
polymerase chain reaction amplification; and c. electron microscopy. 
Because of its wide cell tropism, HBLV DNA sequences have been detected in 
B-cell lymphomas and short term cultured cells from Sjogren's patients. 
Expression of HBLV RNA was also detected in sarcoidosis. The etiological 
role of HBLV in human tumors is unclear. While in vitro data may not 
necessarily apply to in vivo conditions, the infection of various cell 
lines from tumors and fresh mononuclear cells suggests HBLV involvement in 
a variety of diseases. 

LIS ANSWER 6 OF 10 MEDLINE 

AB Although infection by HIV-1 has been implicated as the primary cause of 

AIDS and related disorders, co factorial mechanisms may be involved in the 
pathogenesis of the disease. For example, several viruses commonly 
detected in AIDS patients and capable of transactivating the long terminal 
repeat of HIV-1, such as herpesviruses, papovaviruses , adenoviruses and 
HTLV-I have been suggested as potential cof actors. Another candidate is 
human herpesvirus-6 (HHV-6, originally designated 

human B-lympho tropic virus), which has not only been identified in most 
patients with AIDS by virus isolation, DNA amplification techniques and 
serological analysis, but is also predominantly tropic and cytopathic in 
vitro for CD4 + T lymphocytes. Here we demonstrate that HHV- 
6 and HIV-1 can productively co-infect individual human CD4+ T 
lymphocytes, resulting in accelerated HIV-1 expression and cellular death. 
We also present evidence that HHV-6 transactivates the 
HIV-1 long terminal repeat (LTR) . These observations indicate that 
HHV-6 might contribute directly or indirectly to the 
depletion of CD4 + T cells in AIDS. 
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AB Polymerase chain reaction amplification (PCR) is a recently described 

technique that allows for the amplification of a given sequence of DNA. It 
can be used to reliably amplify sequences of up to 3 kb within hours. The 
amplified sequence can then be recognized by hybridization with a specific 
probe after transfer onto nitrocellulose or nylon paper. We used PCR to 
recognize human B-lymphotropic virus (HBLV or HHV-6) 

specific sequences in various tumors as well as in the blood of patients 
with AIDS. Sixty-three specimens of DNA extracted from peripheral blood of 
patients with AIDS as well as DNA extracted from various 

lymphoproliferative disorders were analysed; 52 out of 63 (83%) patients 
with AIDS were found to have amplification of the HHV-6 

specific sequence; 2 out of the 63 (3%) had equivocal amplification and 9 
(14%) were found to be negative. Twenty out of 23 tumors were found to 
have amplified HBLV-specif ic sequences. Only one of these tumors was 
positive by Southern hybridization on restriction enzyme digested genomic 
DNA. In situ hybridization of clinical specimens using radiolabeled RNA 
probes or hapten-labelled DNA probes was used to detect the presence of 
HBLV in tumors. Three tumors of B cell origin were found to be positive 
for HBLV. 

ANSWER 8 OF 10 MEDLINE 

Methods for the purification of enveloped HHV-6 

virions and the viral DNA are presented. The viral genome is estimated to 
be 170,000 base pairs in size and does not appear to contain inversions 



due to absence of submolar bands by restriction enzyme analyses. The 
genomes of two independent HHV-6 isolates, HHV-6GS and 
HHV-6Z29, showed restriction enzyme site pleomorphism. Large scale 
purification of enveloped HHV-6 was achieved by 

continuous flow centrif ugation utilizing sucrose gradients , DNAse 1 
treatment and banding on 10-30% Dextran T10 gradients. The viral proteins 
were visualized on high resolution two dimensional polyacrylamide gels and 
the proteins recognized by serum antibody from patient GS were detected by 
HR2D Western blot analysis and radioimmunoprecipitation assay. The major 
antigenic proteins were 200, 120, 80, 72, 30 and 19 kDa. 
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AB Detailed serologic screening showed an antibody prevalence to HBLV ( 
HHV~6) in the general population of 26% if very strict 
criteria for antibody positivity were applied. Lower and borderline 
antibody titers yet may be found in up to 63% of the population. Only 17% 
of these persons have clinical symptoms; in the majority infection remains 
silent. HHV-6 infection apparently occurs already 

quite early in life, and initial symptoms can occur, such as short-term 
high fever, sore throat, local lymphadenopathy and skin rash. Lesions 
disappear without specific treatment. The frequency of positive antibody 
tests at higher titers rises in patients with immune deficiency and with 
atypical lymphoprolif erative diseases to 60 and 75%. The rise in antibody 
titers is associated in patients with immune deficiency by characteristic 
shifts of blood lymphocyte populations, essentially by increase in 
immature T-lymphocytes . Highest titers are found in patients with 
lymphoprolif erative syndromes, yet the percentage of atypical lymphoid 
cells harboring the viral genome is low (about 2% of seropositive 
patients) . Thus it appears, that HBLV, similar to other herpesviruses such 
as Epstein-Barr virus, usually causes a silent seroconversion, yet may be 
associated with variable clinical pathology when persisting in an active 
state. Its pathogenic effect might be rather a cof actor contributing to 
immune disturbance than overt oncogenicity. 
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